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(54) Hydrophoblsed Precipitated silica 

(57) The silica has the following properties: 
BET-surface 

average primary particles size from 
EM photographs 

drying loss according to DIN 921 
after 2 hours at 105°C 

ignition loss (based on the 
substance dried for2 hours at 
105°C) according to DIN 55 921 

pH-value (in 5 %aqueous-methanolic 
suspension) according to DIN 53 200 

conductivity (in 4% aqueous-methanolic 
suspension) 

bulk density of the unventilated 
substance according to DIN 53 194 

wettability with water 

carbon content 

water uptake at30°C % relative 
humidity 

at30°C/70 % relative 
humidity 



mVg 



o/i 

% 



110±40 
15-22 
2.5 

% 5.5 ±1.5 

7.5±1.0 

<600 

130+40 

<0.1 
2.5±0.6 

1.2 ±0.4 

1.5±0.5. 



A process for the production of such a silica is disclosed. The silica is used as a 
reinforcing filler in diorganopolysiloxane-based compositions hardenable to form 
elastomers, particularly in one-component silicon rubber joint-sealing compounds 
and silicon rubber sheathing compounds. 
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SPECIFICATION 



Precipitated Silica 

5 This invention relates to a hydrophobic precipitated silica and to i,s use as a reinforcing fi.ler in compositions 
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BET-surface 

average primary particle size from 

EM photographs 

drying loss according to DIN 921 

after 2 hours at 105° 

ignition loss (based on the 

substance dried for2 hours at 105°C) 

according to DIN 55 921 

pH-value (in 5 %aqueous-methanolic 

suspension) according to DIN 53 200 

conductivity (in4 %aqueous-methanolic 

suspension) 

bulk density of the unventilated 
substance according to DIN 53 194 
wettability with water 
carbon content 

water uptake at30°C/30 % relative 
humidity 

at30°C/70 % relative 
humidity 



mVg 
nm 

% 



/iUS 

g/1 

% 
% 



110 ±40 

15-22 

2.5 

5.5 ± 1.5 

7.5 ± 1.0 

<600 

130 ± 40 
<0.1 
2.5 ± 0.6 

1.2 ± 0.4 

1.5 + 0.5 
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In one preferred embodiment of the hydrophobic precipitated silica according to the invention, the drying 35 
lo s may amoun to between 2.5 and 0.0 %. The conductivity of the hydrophobic precp.tated s, he* according 
to theTvenTon may amount to between 50 and 300 ,*S. Its wettability with water may amount to between 0 

^The invention also relates to a process for producing the hydrophobic precipitated silica according to the 
4n invent on wSich comprises introducing a hydrophobising agent into an original precipitin "-P"*™ ° f a 40 
40 Sitate^ilicahavingthefo 

separation from the precipitation suspension, intensive washing with water and long-term drying of the 

hydrophilic precipitated silica): 



45 



45 



50 



BET-surface according to DIN 66 131 
average primary particle size from EM photographs 
drying loss according to DIN 55 921 after2 hours at 105°C 
ignition loss (based on the substance dried for2 hours at 105°C) 
according to DIN 55 921 

pH-value (in 5 %aqueous suspension) according to DIN 53 200 
55 conductivity (in 4 % aqueous suspension) 

bulk density of the unventilated substance according to DIN 53 194 
S0 3 -content (based on the substance dried for2 hours at 105°C) 
NaiO-content (based on the substance dried for 2 hou rs at 1 05"C) 

60 



mVg 


160 ±40 


nm 


14 -22 


% 


2.5 -4.0 


% 


3.5 ± 1.0 




7.0-8.5 


/AS 


<600 


g/i 


140 ± 40 


% 


0.3 


% 
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65 at a pH-value maintained in the alkaline range, stirring the mixture thus obtained separating off the hyd- 
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25 



30 



solution (moduli SiO, i N.,0 - 3 5 .nd26 %S,0, 1 » " b ^° P maln i mrt ,„ , he miaum during tub 

trirnethy. ..ton., ""SSfUS St vinyl dl.W »o«oxy *n.. tri.ra.no.i.yl .min... »«* « 

t^.ny^.n,.^ 
Further •nmptos or oroannstan =T '° u "™^uS°«Jr,tiou. .r. dimethyl dl.hloro.ll.n., 

ing agent. reacted with the hydrophllic precipitated silica present in the 

35 ju.r=r^^ 

,My for .*.mpte in atwo-component silicon. "Wound. h „,.»„|c.ni.in 0 dior- 

A«o,din ? t.,h.inv.n,ton< h .h^ 

may be represented for example by the general formula: 

x is an integer having a value of at least 1. me thvl ethvl. propyl, butyl, hexyl and 

such as the phenyl and tolyl radical. particular halogenated hydrocarbon radicals, such 

60 such asthe 0-cyanoethyl substit uted and unsubstituted hydrocarbon radicals R are polys- 

ty^,^ Bnd P^ tonhrtto radiCa ' S attaChedt ° S '" COn 

through carbon. r ,Hirals R nreferablv consists of methyl groups, above all by 
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groups. v f . |B in thB absence of water and hardening at room temperature 

^t^articularcaseof compos^ 

t0 form elastomers in the presence ° a | koX y-alkoxy (for example 

grou P ssuchasthesearear^no,amidoammoxy ^HSSoxy and phosphate groups. 2 preferably rep- 5 
CH 3 OCH l CH J 0-) alkenyloxy (for example 

S " of Iny'groupsZ are. in part. ^^V™*- 
Identical or differentZ's may be bound to an Si-atom 

Mixtures of various diorganopolysiloxanes ; may be usee, o( ^ sljghtly elevated 

Compositionshardenabletoforrneasto^ 

example in mechanical mixers. ♦ „ r , ara nraferablvaddedmquantitiesoffrom5to50 %by 

^fillers used in «"^^^^S^^^f«^ ,h<5 T " f 

weight, based on the total weight o ^"XX^^^^^^^^"^"' 

units those containing Snbound 

manner with crosslinking agents, ^°" a "['^^, s hard ening to form elastomers underthe effect of 
them in known manner or to invert hem in ° compou a ^ HTV-diorgaropo ysiloxane 

the water present in air, optionally w,th add-on o more , id9 , be nzoyl peroxide 

methyl, ethyl, phenyl, trifluojomethy phenyl [F^^ v , ( trimethyl silyl methylene methy , 
for example dimethyl Methyl phenyl methyl p ^V' < 0 V rtrif ,uorornethyl phenyl ethy s. oxanes or 
trimethylsilyl methylene ethyl, trrf "o™"^ ^Xmers may contain limited quantities of d.phenyl 
copolymers of thesecompoundsM^ 
siloxane, bis-trimethyl s.lyl methyle . n "'' oxa ^ S 0 f where R represe nts one of the above radicals. 

^nS^sasde fi nedabove,Z = ^ 
45 Examplesofsilanescorrespond.ngtotheabove^ 

60 o»mpl. poly.ita.nM wllick cont.m by ,»„„„. oxygon atom, »nd. option*, 
which or. not MM by Z'-otoops ""XSZw ueot. otth, l.tt.rtyp. « poly"* "tot-with 

dilaurate, dibutyl tin diacetate and tin ill) otf oate. contajn as sole reactive units those 

Where the ^anopo^i^^^J^^ be carried out in kn0 wn manner with organ- 
comprising alkenyl groups hardening to fo rm elas » V atoms per molecu e , suc h as 
polysiloxanes which contain on average at least ^threes ,v °° * addit|on of alkeny | groU p S with 60 
60 methyl hydrogen polysi.oxaneW 

compositions. ^.^vrlic oraanopolysiloxanes in the presence of equilibration catalysts, 
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and crosslinking catalyst, the compositions ^name tc Torr elastomers. Examples of 

filler, of the type normally orfrequently used ,n ^^^^^ mVftiich a. quartz prefer, 
substances such as these arefillers ^W^^^^^Jmi pyrogenic silicon dioxide, 
5 diatomaceous earth also zircon^ 

;„TSTsS 

jW^iloxy groups. rrtmh ination of physical-chemical characteristics, coupled with its 

PSBy virtue of the above ™^^™*^^Sc* according to the invention may be used as an 
excellent dispersibility, the hydro^ 

/ extremely effective reinforcing .Her. The dl ^^ 

/ son with known precipitated •"'^^"^KibE^by comparison with those obtained using the 
/ 15 tion in which the vulcan.sates ^^TjZ Electrolyte content coupled with the low moisture 
( known, hydrated precipitated s.l.ca. F^lly, the > , cold . h ardening silicone rubber 

V content means thatthe vulcan.sates have ^^^^ r Zg\o the invention, by virtue of its low water 

^^ea.ing compounds,the Mrop^P»°P ^'^^ compos itions. 

20 'Te^ro"^ 

invention are illustrated by the following Examples: 
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-on om..-*.. **»P™> P"**"" -*»*»-*»>»-' 2S 

the alkaline range. ^^i^tPd silica Dart of the suspension is filtered off, washed until low 30 



35 



40 



BET-surface according to DIN 66 131 
average primary particle size from EM photographs 
40 drying loss according to DIN 55 921 after2 hours at 105X 
ignition loss (based on the substance dried for 2 hours at 1 05°C) 
according to DIN 55 921 lklC oo n n 

pH-value (in 5 % aqueous suspension) according to DIN 53 200 ^ ^ 45 

45 conductivity (in 4 % aqueous suspension) 

bulk density of the unverrtilated substance according to DIN 53 94 
S0 2 content (based on the substance dried for 2 hours at lOS'C) 

Na 2 0-content (based on the substance dried for 2 hours at 1 05 C| - 5o 



mVgk 


155 


nm 


18-20 


% 


3.0 


% 


3.3 




7.7 




240 


g/i 


140 


% 


0.22 


% 


0.18 



50 



65 procedure for determining electrical cc '"^''^ . d watgr jn a 150 m | g | aS s beaker and boiled 

A4.0 g sample of silica is heated f0 m' o f f u Jv Jeatod wa e ^ ^ ^ 

while stirring for 1 minute. The sus P e ™ 0 "*™ n . nQ f he measurin g cell of the conductivity meter is first 
uptothe mark with fully desalted water.AftershW 

eoi^ss 8 ^ 

Z":L e,ectrica. conductivity is expressed in »S, based on a temperature of 20«C. 
65 Action of a hydrophobic precipitated silica according to the invention obtained by wet- 
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of which moisture makes up 0.4 %at 
DIN 55 921 

pH-value according to DIN 66 131 
wettability with water 
conductivity 



% 


5.5 


mVg 


89 


% 


0.05 


fiS 


160 


% 


22 


% 


1.2 


% 


2.0 


g/i 


130 
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calculation: dry residueJOO = 

%water-wettable 

»„igM portion f""""' 40 

-"J- by(0 .«o ri . a «o,rt,.« l ™ m o,o™^pen-«n.mo l! .u,e U p 1 *o,,«o. S 

sSS:r' 

50 Determination is normally cameo 
30°C/30% relative air humidity 

g weighed in * 

55 'dried sample . 

5 .sggbasasss 
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BET-surface 
5 SiOj-contsnt 

apparent density, unpressed 

moisture according to DIN 53 198, 

methodA,2 hours at105°C 
10 ignition loss according to DIN 
52 911,2hoursat1000°C 
pH-value according to DIN 53 200 in a4< 

dispersion in watar-methanol (1:1) 
15 grit according to Mocker (DIN 53 580) 

adhering HC1 
A1 2 0 5 
Fe 2 0 3 
TiO* 
C 



20 



mVg 
% by weight 

% by weight 
% by weight 



% by weight 
% by weight 
% by weight 
% by weight 
% by weight 
% by weight 



170 ± 30 

>97 
approx. 90 
<0.6 



<2.5 

6.7-7.7 

<0.05 
<0.020 
<0.05 
<0.005 
<0.003 
<3 
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Aerosil 1 50 is a pyrogenic silica having thefollowing physical-chemica. characteristics: 



BET-surface 

average primary particle size 
drying loss (DIN 53 198/ A) (2 hours atlOS'C) 
40 ignition loss (DIN 52 911) (2 hours at 1000-C) 
pH-value (DIN 53 200) (in4 %aqueous dispers.on) 
Si0 2 * 
A1 2 0 3 

45 Fe 2° 3 
Ti0 2 

HC1 

grit according to Mocker (DIN 53 580) 
wetting behaviour 

50 



mVg 
nm 



% 



% 



35 



150 ±50 
14 
0.5 
1 

3.6-4.5 

99.8 

0.05 

0.003 

0.03 

0.025 

0.05 
hydrophilic 
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'"SJsiScatslnSorporated following addition of the crosslinks in an evacuable planetary mixer. 

the following test: 

(a) extrudabllity(ASTM 2452-69) 

(b) staying power (Hutchen method) 

(c) modulus at 100 %elongation (DIN 53 504) 

(d) tensile strength (DIN 53 504) 

(e) elongation at break (Dl N 53 504) 

(f) tear propagation resistance (DIN 53 515) 

^St^ 

« J^irlSJ^d^l. filling level makes the composition difficult to process. The level of mechanical 
dataobtainablewithafi.^ 

S data which satisfies the retirements of high-strength 
seeing compound^. Despite'^ high fil.ing .eve., the extrudabi.ity of the composition is ent.re.y sat.sfac- 

- By con^ast, me > is e compa rab.e with that of the vulcan.sates filled with the 

latest ^ T »^^X7^Z^Z. This applies in particulartotensilestrength and elongation at 
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T Testing of a hydrophobic precipitated silica according to the invention of Example 2 against conventional 
pyrogenic silica in a one-component silicone sealing compound: 



35 — 



Silica 
Type 



(%)* 



Stability Staying 
in storage power 

(Hutchen 
method) 



Extrudability 
(g/min.) 



40 



silica of 



Example 2 


20 


good 


good 


45 Aerosil 150 


8 


good 


good 


HDK H2000 


20 


good 


good 




25 


good 


good 



8.2 after 0 days 
8.0 after 28 days 
8 after 0 days 
8 after 28 days 

19 after 0 days 
22 after 28 days 
11 after 0 days 
9 after 28 days 



35 



40 



45 



50 



50 



» % by weight, based on the mixture as a whole 



55 Silica 
Type 



{%)' 



Modulus 
100 

(N/mm l ) 



Tensile 

strength 

(N/mm) 



Elongation 
at break 

{%) 



65 



silica of 


20 


4.6 


45 


780 


Example 2 








400 


Aerosil 150 


8 


3.0 


10 


HDK H2000 


20 


5.0 


25 


430 




25 


6.0 


45 


490 



Tear 

propagation 

resistance 

(N/mm) 



16 

2.5 
15 
18 



Shore- 
A- 

hardness 



18 

20 
24 
32 
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10 



♦ % by weight, based on the mixture as a whole 

hydrophobising. . . nupra Derio H 0 f 30 minutes with intensive stirring into 12 

175.6 g of dimethyl dichlorosilane «*J^27 M rf Example 1 with a solids concentra- 
tes of an original precipitation suspension of 'the P WJJJ \ during the addition. After subsequent 
Hon of 57.9 fl/1 .the pH-value ^^^^^^^^^ dimethyl dichlorosilane. is dried 

following physical-chemical characteristics: 



15 



ignition loss at 1 000°C (DIN 55 921 ) 
of which moisture makes up 0.4 % at 1 05°C (DIN 55 921 ) 

pH-value according to DIN 53 200 ^ 1/a ^ 20 

20 BET-surface according to DIN 66 131 
wettability with water 
conductivity 

C-content 25 
oc water uptake at 30°C/30 % relative 
/0 humidity 
at30°C/70 % relative 

humidity ^, 
bulk density of the unventilated substance (DIN 53 914) 9 30 

30 



% 


5.5 




7.5 


mVg 


94 




0.06 




92 


% 


2.1 


% 


1.3 


% 


2.0 


g/i 


137 
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^uTofa hydrophobic precipitated silica according to the invention in sheathing compounds based on 
organopolysiloxanes. silica according to the invention of Example4 is incorpo- 

electrical volume resistance. hnt vulranisina silicone rubber is also used as a high-quality 

By virtue of its excellent d ie e, = nc proper, ^^^S^L^ti used as reinforcing filler by 
cable insulating material. In this case highly -Mm pyrog insu |ating properties can be 

6 hours) at elevated temperatures (of the order of 200°C). 

vulcanisation : 7 minutes at 130°C 
tempering: 0 or6 h at200°C 

conditioning: 24 hours at22'C/80 % relative a^|d.ty. manufactured by 

The test results are shown in Figure 1 by c °™P* r ^ silica according to the 

55 Deg uss a . As the curves show, it Is ™W^^^^n^* '.J,, was also surprisi ngly 
Invention resistance values as good as those obta «" B f lca , properties can even be 

found that, with the silica according to !j J^^^J^^ the more favourable pro- 
obtained without the above mentioned ""i^^ sjlica accor ding to the invention. 

having the following physical-chemical characteristics: 
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BET-surface 

average primary particle size 
bulk density (DIN 53 194) 
compacted product 

drying loss (DIN 53 198/ A) 2 hours at 105°C 
ignition loss [DIN 52 911)2 hours at1000°C 
pH-value (DIN 53 200) in 4 % aqueous dispersion 
SiOj 
A1 2 0 3 
Fe 2 O s 
TiO, 
HC1 . 

1 5 grit according to Mocker (DIN 53 580) 



10 



mVg 


200±25 


m /x 


12 


ml/100 g 


1700 


ml/100 g 


1000 


% by weight 


<1.5 


%by weight 


<1.5 




3.64.3 


% by weight 


>99.8 


% by weight 


<0.05 


% by weight 


<0.03 


% by weight 


<0.03 


% by weight 


< 0.025 


% by weight 


0.05 
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mVg 


110±40 


nm 


15-22 


% 


<2.5 


% 


5.5±1.5 




7.5+1.0 


/IS 


<600 


g/i 


130±40 




<0.1 


% 


2.5±0.6 


% 


1.2 ±0.4 


% 


1.5+0.5 
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CLAIMS 

1 . A nydrophobised precipitated silica having the following properties 

BET-surface according to DIN 66 131 
average primary particle size from EM photographs 
drying loss according toDIN55 921 after 2 hours at 105 C 
25 ignition lo ss (based on the substance dried for2 hours at 105 C) 
according to DIN 55 921 

pH-value (in 5 % aqueous-methanolic suspension) accordmg to 

DIN 53 200 . . 

conductivity <in4 % aqueous-methanolic suspension) 
bulk density of the unventilated substance accordmg to DIN 53 1 94 
wettability with water 
carbon content 

water uptake 3130-0/30 % relative 
humidity 

at 30°C/70% relative 
humidity 

,„L^V*°P^^^ 

as it"-— 

BET-surface according to DIN 66 131 
50 average primary particle size from EN ' P h f °9 raphs 
drying loss according to DIN 55 921 after 2 hours at 105 C 
ignition loss (based on the substance dried for 2 hours at 105 c) 
according to DIN 55 921 „,„niNS3 200 

pH-value (in 5 % aqueous suspension) accordmg to DIN 53 200 
conductivity (in 4 % aqueous suspense) j- nn » n niN 53 194 
bu.k density of the unventilated subslance according to D N53 94 
SO r content (based on the substance dried for 2 hours a, ^0 C) 
Na ,0-content (based on the substance dried for 2 hours at 105 C) 

60 



55 



mVg 


160±40 


nm 


14-22 


% 


2.5-4.0 


% 


3.5±1.0 




7.0-8.5 


US 


<600 


g/i 


140±40 


% 


<03 


% 


<03 
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ijU-conieni \uaoou »•< 

ataPH-va.uemaintainedinthealkal^^ 
hydrophobised precipitated silica and subjec ng it to long te ™ a ^ and ground, 
tempered for 60 to 180 minutes at a temperaju „ f ^^VZ^ for 70 to 130 minutes. 

1 r P rS« 
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particular P™™ as claimed in any of claims4 to 6. 

reinforcing filler 
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